IS : 236- 1668 2004) ((Reaffirmed Reaffirmed 1993 )

Indian Standard
METHODS FOR DETERMINATION OF COTTON FIBRE MATURITY BY SODIUMHYDROXIDE SWELLINGMETHOD )

(First Revision)
Second Reprint MAY 1997

UDC 677.21 : 620.1

0 Copyright

1969

BUREAU
MANAK

OF

INDIAN

STANDARDS
ZAFAR MARG

BHAVAN,

9 BAHADUR SHAH NEW DELHI 110002

Gr2

January 1969

Indian Standard
METHODS FOR DETERMINATION OF COTTON FIBRE MATURITY (BY SODIUM HYDROXIDE SWELLING METHOD ) (

First Revision)
Rejwesen$ing The Ahmedabad Textile Association, Ahmedabad Industry's Research

Physical Methods of Test Sectional Committee, TDC 1
Chairman DR T. RADHAKRBHNAN Vice-Chairman CR V. SUNDARAM Cotton Technological Research Laboratory ( Indian Council of Agricultural Research ), Bombay

MmtbcrS SHRI B. R. SHELAT ( Alternale to Dr T. Radhakrishnan ) DR JAI PRAMSH ( Alkrnu& to Dr V. Sundaram ) The SHRI T. V. ANDR B. L. BANERJBE

Bombay Bombay IndiaCn,lcituF

Textile Industries'

Research Research

Association, Association,

SHRI S. K. CHATTERJEE ( Altuna@ ) Government of Mysore SHRIT.S. CHANDRASEKHAIUAH The Silk & Art Silk Mills' Research Association, SHRI M. B. CHEVLI Bombay Indian Jute Mills Association, Calcutta DR D. B. DAS Office of the Textile Commissioner, Bombay SHRI I. B. Dun SHRI R. C. MATHIJR ( Alternate ) Oifice of the Jute Commissioner, Calcutta SHRI S. GUHA Government of West Bengal DR S. M. MUKHERJEE National Test House, Calcutta SHRI S. P. MULLICK Ministry of Defence ( DGI ) SHRI B. D. NAITHANI SHRI G. N. CHATTERJI( A&mote ) SURESHBHAI RAMANLAL The Federation of Gujarat Mills & Industries, SHRI Baroda PARIKH Directorate General of Supplies & Disposals SHRI I. L. PATEL ( Inspection Wing ), New Delhi SHRI A. K. PRAMANICK ( Altema!e ) The South India Textile Research Association, SHRI K. P. RAMAKRISHNA PILLAY Coimbatore ( Continuedon page 2 )

BUREAU
MANAK

OF

INDIAN
9 BAHADUR

STANDARDS
SHAH ZAFAR MARG

BHAVAN,

NEW DELHI

110002

IS:236-1968 ( Cuntinwdfrorn page 1 )
Members
Re/.wesmting Text&s Committee, Bombay SHRI R. s. PRAYAO SHRI R. C. N. BHOWMK ( A&mate ) Department of Agriculture, Ministry of Food, Snur K. N. RAMACHANDRAN Development & Agriculture, Community Co-operation The hlillowners' Association, Bombay SHRIH. SAHMRANAMAN The National Rayon Corporation Ltd, Bombay DR S. I. TARAPOREWALA SHR~D. S. NADKA~I ( Aftcmafc ) Wool Research Association, Bombay SHRX A. S. WAGH SHR~Y. G. DESHPANDE ( Al&mate) Government of Maharashtra SHRI P. R. YERI Director General, BIS ( Ex-o&i0 Mnnbrr) SHRX S. M. CELAICRABORTY, Director ( Tcx )
SCC?Ctll~

SHRI D. R. KOHU Assistant Director Subcommittee
Convener

(Tex ), BlS of Test for Cotton, TDC I

for Physical

Methods

: 1

DR V. SUNDARA~

Cotton Technological Research Laboratory ( Indian Council of Agricultural Research), Bombay

Members
DR JN PRAKASH(Alternateto Dr V. Sundaram ) Snax T. V. ANANTHAN PROF R. K. MODY SHRI V. S. bBlJD (Aftemute) DR T. RADHAKRISHNAN Smu B. R. SHBLAT ( Alternate) SHRI R. N. RAO
SHRI P. T. PANDYA

The Millowners' Association, Bombay Victoria Jubilee Technical Institute, Bombay Ministry of Defence ( DGI ) The Ahmedabad Textile Association, Ahmedabad The Industry% Research Association, Association,

Bombay Textile RfZSCaXh Bombay The South India Textile Research Smu K. S. SI-IANKARANARAYANA Coimbatore

18:236-1968

Indian Standard
METHODS FOR DETERMINATION OF COTTON FIBRE MATURITY ( BY SODIUM HYDROXIDE SWELLING METHOD )

( First Revision )
0.
0.1 This

FOREWORD

Indian Standard ( First Revision) was adopted by the Indian Standards Institution on 6 December 1968r after the draft finalized by the Physical Methods of Test Sectional Committee had been approved by the Textile Division Council. 0.2 This standard was first published in 1954 and included a method for determining the ` maturity count ' of fibres ( Method I ). The present revision has been taken up with a view to including two more methods for the determination of maturity of cotton fibres by sodium hydroxide swelling method, namely, Method II ( Percentage of mature fibres Phi) broadly based on ASTM Designation D 1442-1964 ` Maturity of cotton fibres ( sodium hydroxide swelling method ) ' and Method III ( Maturity ratio M ) broadly based on B.S. 3085 : 1959 ` Cotton fibre maturity ( classification of fibres swollen in sodium hydroxide solution ) `. These two methods are also at present in use in the Indian cotton textile industry, trade and different research and testing institutions. The results obtained by all the three methods are highly correlated and any one of them can be used for the determination of maturity of cotton fibres. However, it is recommended that Method II may be followed for routine testing in view of its simplicity. The terminology used in the three methods ( I, II and III ) is different from method to method and has been defined in each case. The definitions of one method should not be confused with those of the other method.

0.3 While formulating this standard, the Committee concerned did not feel called upon to lay down a sampling procedure for drawing a gross sample from material collected from the field, at the gin, the mill, the warehouse, or the market. The gross sample, it is expected, will be drawn so as to be representative of the lot under investigation. 0.4 In reporting the result of a test made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS : 2-1960*.
*liules for rounding off numcx-ical values (raised).
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183236-1968 1. SCOPE 1.l This standard prescribes the following three methods for determination of cotton fibre maturity by sodium hydroxide swelling method: Method, I Coefficient of maturity ( C, ) Method II Percentage of mature fibres ( P&f) Method III Maturity ratio ( M) 2. APPARATUS 2.1 A microscope fitted with a mechanical traversing stage and having a magnification power of x 200, x 400 to x 500, and x 150 for method I, II and III respectively. 2.2 Glass slides and cover slips. 2.3 Scissors, forceps, glass rod, etc. 2.4 Sodium hydroxide solution 18 percent ( 40" Tw ). 2.5 Draw box. 3. SAMPLING 3.1 The gross sample shall be drawn so as to be representative of the lot. It shall not be less than O-2 kg and not ordinarily more than 5 kg. 3.2 If the material is in the form of raw Cotton, then take out 25 to 50 pinches of fibres from different portions of the sample at random, weighing in all about 1 g. Clean the fibres and then stretch them between the forefingers and the thumb of the one hand and those of the other. The fibres shall then be made into a sliver which shall be drawn and doubled several times by hand. The hand-made sliver shall then be passed through the draw box 5 to 10 times until a well-mixed sliver with fibres almost parallel to each other is obtained. It shall constitute the test-sample for the preparation of test specimens ( slides for testing ) . 3.3 If the material is in the form of a sliver, roving or yarn, select five different portions at random along the length of the sample which shall serve as test samples for the preparation of test specimens (slides for testing ). 4. PREPARATION OF TEST SPECIMENS

4.1 If the test sample is in the form of a sliver, lay it on a velvet-covered board, and if the test sample is in the form of a roving or yarn, untwist several strands before laying them parallel to each other side by side on the velvet-covered board. Place a glass plate over the test sample with its 4

IS : 236 - 1968 long edge at right angle to the length of the test sample. With the help of sham scissors. cut the test sample as near to the edge of the glass plate as possible. With the help of forceps, remove and discard the fibres whose cut ends are projecting, right up to the edge of the glass plate. 4.1.1 Move the glass plate backwards of forceps, remove and discard the fibres right up to the edge of the glass plate. again and similarly remove and discard ( about 1 mm ) and with the help by gripping the protruding ends, Move the glass plate backwards the protruding fibres.

4.1.2 Move the glass plate backwards a third time and then remove the fibres with the help of forceps and lay them on a glass slide in such a Place manner that the fibres are approximately parallel to one another. about 100 fibres on each slide over a length of about 20 mm. Cover the fibres with cover slip and irrigate the fibres with 18 percent sodium hydroxide solution. Prevent the formation of air bubbles by tapping the cover slip lightly while irrigating the fibres. Remove the excess solution at the edges with absorbent tissue or blotting paper. 4.1.3 Similarly prepare four more slides.

5. METHODS 5.1 Method I ( Coefficient of Maturity CM) 5.1.1 Terminology a) Fibre maturity count-The fibre maturity count is denoted by the percentages of the mature, half mature and immature fibres in a sample. b) Maturity - The degree of fibre wall development. 5.1.2 Principle - The fibres are classified into mature, half mature and immature fibres on the basis of the ratio of their lumen width to their wall thickness, both values being determined after the fibres have been swollen fully in 18-percent sodium hydroxide solution, as given below: Value

of

Lumen Width Wall Thickness

C1U.U

Between 0 and 1 Between 1 and 2 Above 2 5.1.3 Procedure

Mature Half mature Immature

5.1.3.1 Adjust the microscope condenser to give critical illumination and then move it slightly to obtain a uniformly-lit field of view. Place the first mounted slide as prepared in 4.1.2 ( after about 5 minutes of its 5

IS : 236 - 1968 irrigation a manner Examine direction. with sodium hydroxide solution ) on the microscope stage in such that the central portions of the fibres are beneath the objective. the fibres one by one by moving the stage in the transverse

5.1.3.2 Estimate the ratio of lumen width to wall thickness of each fibre and classify it into mature, half mature and immature fibre ( see `5.1.2 ). Classify the fibres on the basis of appearance of the portion in the field of view and do not move the slide in the lateral direction during testing. In the case of twisted fibres, this estimation shall be made at the widest part of the fibre seen in `the field of view between successive Test the four other slides in the similar manner. twists. 5.1.4 CuZcuZution - Calculate the percentages of mature, half mature and immature fibres from the total number of observations made by combining Express the three percentages as maturity the counts of all the five slides. count of the cotton. The coebcient formula: of maturity G, where m = percentage h = percentage i = percentage 5.2 Method II ( Percentage of mature of immature of Mature fibres, fibres, and fibres. Fibres PM) of half mature ( GM ) shall be calculated i by the following

= m + O-6 h--~ + 04 ____. 100

5.2.1

T'inology The degree of fibre wall development.

a) Maturity -

b) Maturejbres - Fibres that after being treated with strong caustic solution swell into an unconvoluted and almost rod-like shape where total wall width is equal to or greater than the lumen width. c) Immaturejbres - Fibres that after being treated with strong caustic solution either: (1) swell and assume a spiral form; or (2) remain flat, thinly outlined and almost transparent. In any case, the total wall width is less than the lumen width.

5.2.2 Principle - The fibres are swollen in I&percent sodium hydroxide The solution and then classified into two groups, mature and immature. from the total number of percentage of mature fibres is calculated observations. 6

IS:236-1968 5.2.3 Procedure 5.2.3.1 Adjust the microscope condenser to give critical illumination Place the and then move it slightly to obtain a uniformly-lit field of view. first mounted slide as prepared in 4.1.2 ( after about 5 minutes of its irrigation with sodium hydroxide solution ) on the microscope stage in such a manner that the central portions of the fibres are beneath the objective.
5.2.3.2 Examine the fibres one by one by moving the slide in the transverse direction and classify them into mature and immature fibres of the ( see 5.2.1 ). Classify the fibres on the basis of the appearance portion in the field of view and do not move the slide in the lateral direction during testing. Test the four other slides in a similar manner. 5.2.4 Calculation - Calculate total number of observations formula: Percentage where m = total number of mature fibres, and the percentage of all the five of mature fibres from the slides by the following

of mature

fibres ( PM ) = T

x 100

t = total number 5.3 Method 5.3.1 III ( Maturity

of observations. Ratio M) The ratio of actual cross-sectional area of the circle with the same to

4 b)

Terminology Degree of wall thickening area of the wall perimeter. to the

Maturity ratio a standard

The ratio of actual degree of wall thickening degree of thickening equal to O-577.

C>JVownal jibre 4

-

no continuous convolutions.

Fibres lumen.

which after swelling appear rod-like with Swollen normal fibres have no well-defined

Dead fibres - Fibres in which after swelling the wall thickness is one-fifth or less than the maximum fibre width. Swollen dead fibres vary from flat forms, with no convolutions and little or no secondary fibre wall to highly-convoluted forms with greater wall development.
into either the

Thin walled jibresFibres which do not fall e>normal or dead fibre groups. f 1 Maturity - The degree of fibre wall development. 5.3.2
solution

Princifile and

The fibres are swollen in l&percent sodium hydroxide classified into normal, dead and thin walled fibres. The 7

IS:236-1968 percentages of the three classes of fibres are combined into a single index termed maturity ratio which is approximately proportional to the degree of wall thickening. 5.3.3 Procedure 5.3.3.1 Adjust the microscope condenser to give critical illumination and then move it slightly to give a uniformly-lit field of view. Place the first mounted slide as prepared in 4.1.2 ( after about 5 minutes of its irrigation with sodium hydroxide solution ) in the microscope stage in such a manner that the central portions of the fibres are beneath the objective. 5.3.3.2 Move the slide in the transverse direction and count the total number of fibres. Again move the slide and count the number of normal Classify the fibres on the basis of the appearand dead fibres ( see 5.3.1). ance of the portion in the field of view and do not move the slide in the lateral direction during testing. The observations of fibre width and wall thickness shall be taken at the widest portion in the field of view. Test four other slides in the similar manner. 5.3.4 Calculation - Calculate the percentage of normal and dead fibres after combining the observations of all the five slides. Calculate the maturity ratio from the differen cc between the percentages of normal and dead fibres by using the following formula: M= where [ (jv-O) 200

1

+@70

M = maturity ratio, Jv = percentage of normal fibres, and D = percentage of dead fibres. 6. REPORT 6.1 The report shall include the following information: a) Type of material tested ( sliver, roving or yarn, etc ) ; b) Number of fibres tested; c) Method followed ( Method I, II or III ); and d) Coefficient of maturity ( CM ) or percentage of mature fibres ( Pni) or maturity ratio ( M ), as the case may be.
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